In [3] , Brooks, Brown, Pak and Taylor show that for a self map /: M -• M on a torus, the Nielsen number N(f) and Lefschetz number L{f) are equal up to a sign, i.e. N(f) = \L(f)\. In [1] and [4] , this result is extended to compact nilmanifolds (homogeneous spaces of nilpotent Lie groups). In this work, we examine how far these results may be extended to compact solvmanifolds (homogeneous spaces of solvable Lie groups). The equality does not hold for all self maps on solvmanifolds, as the following example of Anosov [1] shows. The Klein bottle K is a compact solvmanifold, which may be represented as R 2 with equivalence relation (x. 9 y) ~ (x + k, (-l) k y + I) for k, I e Z. Define f:K-+Kby f [x, y] = [-x, 2y] . The map has four fixed points, all in distinct fixed point classes; three have index 1 and one has index -1. Thus N(f) = 4 and L(f) = 2. Indeed, we conjecture that the only compact solvmanifolds for which \L{f)\ = N(f) for all maps are nilmanifolds. However, for all maps on solvmanifolds, \L(f)\ < N(f), so the Lefschetz number provides a lower bound on the fixed point set of /. Further, a number of conditions exist which guarantee equality of the Lefschetz and Nielsen numbers. The crucial step in establishing the inequality and the conditions for equality is the construction of a fibration for S. It is well known [7] that every compact solvmanifold admits a fiber bundle with a torus as the base and a compact nilmanifold as the fiber. In §1, we examine the properties of this so-called Mostow fibration. We show that every map on S is homotopic to a fiber-preserving map of a
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Mostow fibration, so that the results of [1] , [3] and [4] may be applied. If S admits an orientable Mostow fibration, then \L(f)\ = N(f) for all maps. Unfortunately, such fibrations are never orientable unless S is a nilmanifold. Both the Nielsen number and Lefschetz number may be computed from two pieces of information: the number of fixed point classes, and the index of each class. In §2, we show that the number of fixed point classes is given by the number of fixed point classes in the base and in each fiber; and that each class either has index of +1 or -1. The inequality \L(f)\ < N(f) follows easily from this, while finding necessary conditions and sufficient conditions for N(f) = \L(f)\ reduces to finding necessary and sufficient conditions for the index of all classes to have the same sign. A variety of such conditions are developed in §3. Mal'cev [6] has shown that any compact nilmanifold N can be represented as a homogeneous space of a connected simply connected nilpotent Lie group N, with N the universal cover of N. That is, n\(N) embeds in TV as a discrete uniform subgroup,
Solvmanifolds.
The corresponding statement is false for solvmanifolds: a compact solvmanifold S is always a homogeneous space S/Γ of a connected simply connected solvable Lie group S, but Γ may not be discrete [7] . With such a representation, π\(S) = Γ/ΓQ , where Γ o is the connected component of the identity of Γ.
The Lie group S contains a unique maximal analytic nilpotent subgroup M, which contains ΓQ and the commutator subgroup [S, S] as normal subgroups. Thus S/M is isomorphic to Euclidean space and T = S/YM is a torus with fundamental group π\(T) = Γ/ΓnΛf. Similarly N = M/ΓπM = ΓM/Γ is a compact nilmanifold with fundamental group τri(Ty2= Γn Af/IV That is, if fiber, total^pace and base of the fibration M -• S -> S/M are quotiented by ΓnM, Γ and Γ/Γ Π M respectively, there is a resulting fibration of homogeneous spaces N -» S -^ T. Thus S may be fibered over a torus with a compact nilmanifold as fiber [7] .
This fibration was obtained from the analytic nilpotent subgroup M. Clearly, a similar construction can be generated by an analytic nilpotent subgroup N c S which contains [5, 5] . We will refer to any such fibration as a Mostow fibration of S.
Note that in a Mostow fibration N -• S -^ T, all of the spaces are In [8] , Wang shows that π may be embedded as a closed uniform subgroup of a solvable Lie group G which is simply connected and which has only finitely many components. It is clear from the construction that G may be chosen so that M c N, the maximal analytic nilpotent normal subgroup of^ G. Auslander [2] then shows that the identity component GQ of G can be covered by a connected simply connected solvable Lie group S. In this cover, the maximal analytic nilpotent subgroup M of S maps onto N and the subgroup Γ which maps onto π has S/T compact and π\(S/Γ) = π. Since compact solvmanifolds with isomorphic fundamental groups are homeomorphic [7] ,
To prove Note that the same proof shows that any two fiber-preserving maps which are homotopic as maps are homotopic as fiber-preserving maps.
Thus a map f:S\ -• S2 may be identified as a fiber-preserving map (up to homotopy) by its behavior on the fundamental group. 
. If f: S -+ S is a self map of a compact solvmanifold, then f is homotopic to a fiber-preserving map of the Mostow fibration induced by the subgroup C = C([π, π]).
To conclude this section, we note that any Mostow fibration is nonorientable. An element [ω] e τt\(T) acts orientably on N if the induced map τ ω : N -» N is homotopic to the identity. Let O(N) c 7Γi(Γ) be the subgroup of elements which act orientably on N, so that the fibration is orientable if O(N) = π\(T). LEMMA 
If N -+ S -^-* T is a Mostow fibration of S with π x (S) = π and π x (N) = H e ^(π), then O(N) = p#(H C π (H)). H C π (H) is a normal nilpotent subgroup of π, and O(N) is a proper subgroup of n\(T).
Proof. The action of τt\(T) on N induces an action on H which can be represented by conjugation of H by elements of π. We now turn to the question of computing the fixed point index for each fixed point class of /. From [1] and [3] , all fixed point classes in T have the same index, which is either +1, 0 or -1. Likewise, for each b e Fix{φ) all fixed point classes in N b have the same index in N b , which is either +1, 0 or -1. 
If S is a compact solvmanifold and f:S->S is a self map of S then \L(f)\ < N(f). If f is a fiber-preserving map of a Mostow fibration N -+ S -> T, then \L(f)\ = N(f) if and only if either L{φ) = 0 or sgn(L(f b )) is independent ofbe Fix(φ). Further, \L(f)\ = \L(f)L{f b )\ = N(f)N(f b ) = N(f) if and only if either L(φ) = 0 or L(F b ) is independent of b e Fix(φ).
Proof. Every map is homotopic to a fiber-preserving map with respect to a Mostow fibration, with the induced map on T a homomorphism φ. If L(φ) = 0. Then φ (and hence /) is homotopic to a fixed point free map, • That is, testing for equality of the Lefschetz number and Nielsen number, or for the product formula, can be done equally well with any Mostow fibration. Since every map is homotopic to a fiber-preserving map of the Mostow fibration induced by C, we conclude by considering the implications of this section for this fibration. Let H\ (S Z) = F θ T, where F is torsion-free and T is finite. 
